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[B«ai 1 Cu-Zn-S nSOl^oT, 
C<oa^&iSnSlJt* r O. 9wt%fll3. Owt% 

ttiU CO y fflcoB« r &*Jt^«±3%W±2 0%JAT 

affitf^S nSJg^O. 5wt%J2JL_h, S n it 

JK*»1. 5w t %*iT*4;t4r«pttt4i^. 

4 ] ffi$g 1 KE*OfH£-&KiJV»T. frfB 
««^S nWkfetfO. 5 w t % W_h, ^t^Sni 
j£# J l. 5 w t %VX±.X&hZb H$W.ti-Z>m&&o 

a ffi(OM«£*Jt^9 7%»T4 0%mJLT% /3ffico 
ffi»£*Jt^ ? 0%BLh4 0%£lTt*4:t*fifllfc 

«iOl*fi*Jfc*a , 9 7 96J31T2 0%J3LfC, 
®m^*Jt^0 %JSUt6 0 %JilTT'<fc£>L k £#gSck 

7 ] 1 7!;S»*]« 6 IcfBIRO^^^lc 

£v>t\ Z n3i# s 3 7 w t %m±4 5w t %&,TT*> 

i o j i , 3 1 tztmxm 5 k 

-Zn-Sn^i^ffttCJtL, 5 0 0 < CJaUi5 5 
0 t^TT 3 0 #J^±0^ffi=J:ife U -X^X 3 5 0 "C 
i-e<7><£SPilK£ 0. 4 < C/#Jy.Tt LT^i-^wi: 

im#m 1 1 1 1 , 2 * * i± w^js 5 k 

-Z n- S n^OJB-g-^SSfl-UJtU 4 0 0^15 0 

orj^Tr-3 o®u±(D&Mm.*nL, iX^xtsw-tz 
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So 
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£v>T, y*Offi»,5#Jt*#3%J.:l±^*4C:k*!$ 
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[S*#« 1 7 ] IS^Jl 1 4 1 6 UE*W>iPI-fr&0 
SSit^ftKfcV^T. Cu-Zn-Sn|«i^i:ot> 
T, «rE^±Pj$JSSr»J»i--5- klC«fcoT y ffi*<Z>S h 

mmzmmi-z z t «r#»i-r**-&&o»js*fto 

1 8 ] »*JR 1 7 KEttoate&KfcuT, 
r **OS n«flW*3. 0wt%JBL±T*4Cfc*1#» 

[»«19] Cu-Zn-Sn*»|^t*o 

JO [M2 0] Sf^JR 1 9 K$&1R<7>m&&iZ}3^X, 

im^m 2 1 J M$« l 9 X(± 2 0 (cE«<offl-&#u 

fcV^T, SniftlK^O. 9 w t %JSl± 3 . 0wt%JiJlT 

[IS** 2 2 ] 1 9 2 1 CE««)i^i: 

j3V^T, a + 7 2ffiO^ B B B « ] lt^*-r 4 t fc i> IC, yffi 

40 2 3 ] 1 9 7!;^ 2 1 tCE*<0ffl^^t- 

fflH(± y ffi-e^'JHi*tTv^Ct ! S:#giki-4ai-& 
[»*Jg 2 4 ] iB*» 1 9 7iM 2 1 CEttOfH-frftC 
jJHI'OSnWEi'l. 5wt%J£UiT**ik*WfR 

tt4i^i. 
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2 6 ] 2 4 ^B«0«PI**U*JV»T. 
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fc Lt, ftjftftftftl* ( J I S 0-3 7 7 1 ) , «WI 

mn* (j i s c-3 6 o 4) „ *-'<A>nmw 
(j i sc-4 6 4 i) . fcummw (j i s o-6 

7 8 2) j5 f *0fcitTV>£ o 

[0 0 0 3] L^L47^§£ n D nO#M*ft:KJ:oT£l-g-:£: 

-5 8 5 4 0^fCli, Cu-Zn-Snf<OS^ 
i:Pb, Fe, Ni, SbRVPiiSinU 
fit UTtfH-ft-ft^BI^Sit, #§3¥6- 1 0 8 1 8 4* 
£-$&tC(i, Cu-Zn-Sn^l^CPb, Fe, 
N i , S b P **tn Lfc#&*#U*t U JBtWCjf 
mi^Ji}ft#-*L*fe«U5 0 0- 6 0 o'er* 3 oa~ 

[0 0 0 4] fHH^&OttA&IIMftjii: LTIi, «*B, 
£*B, y C*t<b&*B<7>!|#14*l2 1 U^i-o « 

ffl(±Z nii*£ 3 7 w t %J»Ti L7t»^-{ca^> ft* 

ffl(±Z niiSSr 3 7 w t %fcLti L tl^tt, *nl 

tt«4J:v»*qH-ftttu«je>r*4o y *Bi± s n £§f;tl:W 
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[0 0 0 5] 

B86 1 - 5 8 5 4 0*S-^vM±!|fM¥6 - 1 0 8 1 8 
W yffi*WB3*r, *Ktttc«#*fc LT»KiE#jatft 
[0 0 0 6] L^Lfca*^, ^IgftUaiiMSi: L 

[0 0 0 7] 

fc#0^ftl flfejfeUJ&oTIi, til 
»*MfcttU*4 £*, if < Hfefj£ y ffiCO^TIJf # 4 

[0 0 0 8] IP*>, *HiC#4Cu-Z n-S nlW 

m&&it. aft<v%i.m~s nmst^3. o w t %a±.<n 

$HWi:#Sft<OC u-Z n-S n*^^ 

W y « iffi***^* 1 3 %JELh 2 0 %K1T 1 4 &#J-£r 
30 -e*ftU*L*fe, IWMilijSMH/W) 

[0 0 0 9] yffiOfflHt£#Jfc**3%ja_k2 0%IT 

ti-4<o(±, 3%*»i'e(±yfflo«fai<os6*, <om 

t LTBf < iotLiio 

[0 0 10] afg't'OS niftj£ri f 0. 5wt%tt 
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ffi<Offi«^*Jt^35 s 9 7%£1T4 0%Ja±T, /SffiO® 
«tfe*it^35 f O%JJ.±4 0°/oJiJlTt4<), affl*<7)S n 
40 WtBttfQ. 5wt%»±, iSffit»S niS^ f 1 . 5w 
t %JU±T'fe*t(f , a SOffi«i*Jt** 1 9 7 %J21T 2 

[0 0 11] ife, offico;K#M, S^cii <*mt ptet 

Ott*Uy«**fm*t*4^j*fc LTIi, C u-Z n 
-SnM^iSStCitL, 5 0 0 "CJ^± 5 5 0 tU^ 
TT-3 0t>W±OSSft5!ia^iSL, ^V»T*3 5 0ViX°<» 

•<§m&mzo. 4x:/wxrt Lx^n-t^o 
[0012] if^ «*os*M, iJtJiafflt^fflt 

50 Ott#Ky«**fm*L*4te0^ttt LTIi, Cu- 
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Z n- S n^OSB£-&S?*t(-*tU 4 0 0 "CtUi 5 0 0 

■CJiTf3 of^±oi?M!!ig£MU #:^T-i£i|]i-& 0 

[0 0 13] tfz, affi<7)Sl^ffl, i^iiafflt^tat 

wti#«c r ffi^*fm-*Lit>^s ; &^'(fe<7)*'Si±> cu- 

Z n-S n^Oil-g-^Jjvj-lCttU 5 0 0t;W±5 5 0 
•C&TT-3 O^i^&tgt^JfcU 5 0t)J 

r-oitiPise* o . 4 x:/mx±.<±x:/wxT t LTi£ 

[0 0 14] JiH±co*iMSi:i%ipaKfti)^Hov^Tii, 

ft-rzmi&mt&t^ z.<r)m\^mmx±.<r>i&.m.®.x r 
u -<§n&fe* 4x:/mxTKLxmi&m.WL*'<%m* i p 

Ky*B£Wffi£-*i\ #2 L < (4 y 3 

[0 0 15] C*l£Cu-Z n-S n^OfB-g-^Kfiffl 
<£iPilJ$tfMtJPTh&^<hK4oTy;tB*<0S n 

3. 0wt%H±Ct4o 

[0 0 16] li, C u-Z n-S n^OSS-g^U 

y*i<offiffi£*.tt^£ 3 %W±i:tl.; ti:J: 

SfctfK y ffi<7>®S£*it^O_tEll4 2 0%J^T* s «Fi 

» WIKIIJ«4t|6l±» * 14 0 . 9 w t % \>X±j) s 
■SIMXii *) , f&W£&L<ritz£>\Z\t 3 . 0 w t %lXT&m 

[0 0 17] *H»»lS«&«fJtttl*I±O^J<>tCtt, a + 
y 2ffiO*S B B a «^t^*-r^^OT-l± > -ffi^OS n»K*» 
3. 0wt%tt±, « + y9 + y 3ffi«5*jjfa«a*^ri-4 
tOTii, /ffi'fWS n«)g* J 3. 0wt%£LLt?ibo 
T/?*l<D^H(4y ffit?$'JitiltV>4^ t, Xlipffi 
tOS niftj*** 1 . 5 w t %IX±.X'£>2>Z t A«£-5?t* 
£o ffi, a + /? + y 3>tfT-/?ffi<0M«£;frJt^£ 1 5% 

[0018] /Sffi<oMfS**Jt^* f 3 5%\x± 

T-li, /?ffi4 , <^¥^)S n2gjR**l . 5 w t %JilJit?*o 

93#<bl4itSLT^*o 
[0 0 19] CtU^TOi-HCitxttl&o fi\ /? 

wT-£ffl^®1t£#Jt^3 5%W±T-2>£^ £*§co 
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[0 0 2 0] fCfffltli, /8«**>¥*&S n»« 
£2. 5w t %H±i:t^;ti:j:or, A9rKCSn 

[0 0 2 1] S^K/?ffl<7>W«£#Jt^rtM 0%W±O 
*a*oSnit*£3. 0wt%£l±l:tl.iti:J:o 

[0022] Jaioyffio-wxn^w**. 

*»W Lv»„ £-tf££>l4\ 

<byffi^<^^B#U(i, @|(OS nTiVffl'-^ 1 '^** 1 

[0 0 2 3] II:, #H93K# £ Sf *>oTf±, Z 
n 3 7 w t %IX± 4 5 w t %IXTX$> ») , :£§&9? 

[0 0 2 4] 

mwnnmmm] m 2 i4«* ©m« c u - z n - 

Sti&<D$Kftl-7lZttLX?T<?tzm'k&<7>1&.l& (#t- 
Sn) tiiitJtte (MtKaEftjRfttt) fc«0*J|fc»***L 

[0 0 2 5] »Attl±B*#«@^WSlH (J BMA 
T- 3 0 3) KJ:4KSttK:£*U**fTVMff«Lfco 
»IMMf&«A140flS*mi± JBMAT- 3 0 3CfL 

50 fr*»*uii**BlE»«a*S 1 0 0 yumlAT* A 
(O) , 4*:KM»«aj!ii5*|t5* f JniX*K0titA'S;» 
^Utt«*W3E»«i8»S 7 0 ^mtlTSrS. (O) t L 
fco :oH2i>^ y ffiOMW**it*(i 3 . 0%JSLL 
2 0%J3LT-e*#tlf, »fttt*»m±-t*ii:* f *4o S 

[0 0 2 6] Sfc, ESiiyfflWlim^^rJt^^S. 5 
% a t>* 5 . 2%tLfc U# « fR ^-#^*t 1 1*ft'U« 

ib* (j is c-3 6 0 4) , Y m(omm£i%itmz 

2. l%t L^Jtttff a **«<Z>«P!-&-fc**J-K*i- 

[0 0 2 7] 14 (a) l±H2OK«-7<0«B^ 

0^ B B B «it^^1-M^¥*O^L, I (b) t± (a) 
t=*-^v»Tft*U^BI, 0 5 (a) littfl-4«)fl!^0 
8 B B B f3i^ti»^OfL, (b) (4 (a) 
o*v>TML^If*?. 0 0 4 ^^-r*S B B B «l^(4, 

50 ifcB5 tc^-t^ B B B «i&(i, <r 
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[0028] 06 (a) 7!;^ (c) (i*3&9I(={ft&«* 

a5*to»ji*ffioxesr^i-^n v?mx'& *> , ram 

(a) UTK-f^ftU^oTii, Cu-Zn-Sn|«l 

w±5 5 ot;JiiTT-3 otPm^oa^a^iSL, #:v>-e 
3 5 o t: * o . 4 rz/mxr t lt<^*p 

[0 0 2 9] itz, mm (b) i:^t*Si:*otl±, 
C u — Z n-S nS<Oi^Mi:ttLffi!^HL, - 
COJ&ff^t-*)- L 4 0 0 TUiLt 5 0 0 t^TT- 3 0 fWSLt 
nms&itoL, &^Xi$ML fcffetc ^JfilJSDX, 
* -y £firo 0 -co^te trail (a) fc^-f^ 

?£tl4, <§*P&J££0. 4 < C/#aT{C-r-5.^S/4^cio 
«^S 0 irlfiL£4T K4 0 0"CiU±5 0 Ot^T 
* fT ? U (4 y ffi lidZ'-f Wfli+ * CO T, 

[0030] ra@ (c) tc^-r^tei-*ori±> 

C u - Z n - S n S (Oi^iMCif LSf^S L, ^ 
W&BfoKttL 5 0 0 m± 5 5 0 tfl.Tf§W^S- 
3 0&Ja.±<0J»ia ! a*JtU, *CV»-C*JEH** 3 5 ori 

-cco^ip&s* o. 4 x:/mx±.AX:/mxrt lt<£ 
[0031] *7t> a 7 j±ee*o*jt^aoxe*^-r 

[0 0 3 2] E!8f±> f*#3 cOj&JiilJ-g-cOC u-Z n — 

(%) ^U^OTftl), C<DEI8^<3 5 0 0t£l 
TT'(i y ffi(7)H«**Jt^ (%) *3%JSLLK-*-.&Kli 

3 o &ixt9>mmmw&K'?i> *> zt&fr& 0 ttz. 

»aiiat#5 5 0'Ci:i4t, ffi3$B#ra£fi< 

-To Ltfot, y*tf>II!*£*W (%) £3 1%J01 

±lc-r-5^.Ii^aia*Sr5 5 OttlTtt^lT-* 

& o 

[0 0 3 3] EI 9(4, 1^3 <r>W&M&<?>C u-Z n- 

^TWffi^£yffico®?»£;frit^ (%) tsutot 

Z<7>ffl9frh 5 0 0*CJJLhT?l4, *^T*3%fll± 
*>Wf£*Jt3s (%) £t#*-ti4HL<> Ii:3 5 0. 

T:i-T?o^ajKi±av^*qs«**jt* (%) 
*v 4x;/wxt t-rzomm* L^ztw&io 

[003 4] *I:B10C> a + p + y 3*ltc4itt&/? 
ffl<OB«t&*ib^ (%) , /!OT©Sn«S (%) t> 

«1f i£ (JBMA T - 3 0 3 ) tc 4 &IB«$SJ8?&Sftgi 
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l-CftoSni;#|6]fci£fcfc*&^0&&v£$ (^m) £tf 
L, ft*I«,S$&«iS>3l$* ? 7 0/.mlJ.T^^ (O) tL 

[0 0 3 5] m 1 Ofrbiofr&S. 7 (C, /3fflO®flt^W 
Jt^^3 5%lXT<r>m^~lt. fltil *<0S nftKrt* 1 . 

5 w t %iJ.±-e*n(4itA14(4A0-r'*^>^> /?fflco® 

«*^Tit^^3 5%tt±4 0%JiHT<O*|^tcH-A14?rA 
4ftI1-^^(4/3ffi + c0S n«J£ri*2. 5 w t %J2Ui:&3S 
-e*> •? , /JfflOMStif^-it^M 0 o /olJ,±.cot#^U!4/3 
iO ft tp CO S n i£8El4 3 . 0 w t %JJJLbJ&3?T*.& „ 

[0 0 3 6] cni4JiLTCO 4 9 tC#X."bfU^o *"f, /3 

B#UfflfflcoS n^rflRO SkA,T, y ffiJ^Hco^ffiT-te S n 

[0 0 3 7] dCT'/J+BcoBft^^rJt^S 5 %1JL±T 
*it, /?^co|S B a H fira±* s «'f@H4 t)Fig|?fLC< 

<7>X'*>Z>-fi^ /? *I 4* S niftj£*2. 5wt%H± 

[0 0 3 8] El 1 1 TiSEI 1 4 (4. *§tmi-&2>m&& 
*afflL7t#«»*»WO«t^-t-BlT?**» Ell It: 

— ^BEWfc**^/^ h«r«a*LTv>*„ El 1 2 IC^-f 

#^ia-S-^C3^^^jt B 0 n *fflv^rv^ 0 Ell 3i:^t 
!4 , v -V "7 - £ IR 0 # It * - X -^<0»a&* 

HEI 1 4 tc^f «7K^*t«4, f#<Oy' 3 -r > h«Mtfc L 

[0 0 3 9] 

[»wo3b*] l/cSp < c u - 

Z n-S n^coffl^J4, « ffi<7)*i#S £14 « ffi t /3m 
tCOti^tCS nitS**3. 0 w t %!J.±cOy If 

7t CO T% Alt * »= |6]± $ ■* % C t &X & 

[0040] tfz, /jffl*«stt-r**s-ui±» ^-^ifr 
^co-c«jsuit{4raji-r-6o 

[0 0 4 1 ] *l§^73tet:^-2»^^#cOSJt7fte 
50 C4^Lt4*, <§W&8t^Z => > ha-)\,-f2>Z.tX\ affi 
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[0 0 4 2] oft), HftKBffllcoftMcfeH-oAV fc 
ii:#4Cu-Z n-S n^Wi&tifffltJt, fit 

*»*WS&JR»KI±1 7. 5 k g/cm2<7>»J±ttf& 

^•**Pl*LT, 6!*tc*oTi±l 0 Om mORfgff^O 
*^#*SI5p°pO«fg:l*l)¥S: 1 . Omm-1. 5m mt LX 

£0. 8mm- 1 . 2m ml-tT-lE^I'ft*Wt6Uiofco 

[Hil] affi, y*B<0^14 

[H2] Cu-Zn-Sn$OK!Rl~7IC*tl,T?ro 

[0 3] i:tfeBU»«PM»ao f «* 
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[04] (a) (il^7 0fB£fc<&ttfl«ji*^i-B[« 
t?»W?L< (b) 14 (a) U*-tfv»TfMtLfcH 

[0 5] (a) l±tW4 0jB^&Oft*«***1-B[« 
i^O^L, (b) ti (a) t-«o*v»Tf^L^0 

[0 6] (a) a ^ (b) l4#f&W{C<»&«7kSWO$!i 

[0 7] (se*<o»is^rftois*^i-7'n^^ia 

[0 8] i^»3 0H^{Zov^ro, SW4SOfi«£J: 

[09] u.$i3<7>m&£iz^xco, &Mmm<nivi$Zk 

[0io] *%wizmzm&&<r> pttffymm&mitm 
(%) , ^i^sns* (%) t> »<ctt<oia« 

[011] #«im-#4fB*&*»fflLfc#*»*«*t 

opij^^i-0 

[012] **Wi^4a!*&*»BLfc#1l»7k8M* 
tf>taj£7jrf0 
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Japanese Patent Laid-Open No . 10-183275 (published on July 
14, 1998) 

Japanese Patent Laid-Open No. 10-183275 discloses 
a Cu-Zn-Sn copper alloy wherein the concentration of Sn 
is in the range of from 0.9 wt% to 3.0 wt%, and a gamma 
phase deposits in the grain boundary of an alpha phase 
or in the grain boundary of alpha and beta phases, the 
rate of area occupied by the gamma phase being in the range 
of from 3 % to 20 %, and the concentration of Sn in the 
gamma phase being 3.0 wt% or more. Japanese Patent 
Laid-Open No. 10-183275 also discloses that Sn is added 
to a copper-zinc alloy to be extruded to control the 
concentration of Sn in a gamma phase through various heat 
treatments to improve the dezincing resistance of the 
alloy. 

Japanese Patent Laid-Open No . 6-108184 (published on April 
19, 1994) 

Japanese Patent Laid-Open No. 6-108184 discloses 
a corrosion-resistant copper base alloy substantially 
having an alpha phase structure, which consists of 61.0 
to 65.0 wt% of copper, 1.0 to 3.5 wt% of lead, 0.7 to 1.2 
wt% of tin, 0.2 to 0.7 wt% of nickel, 0.03 to 0.4 wt% of 
iron, 0.02 to 0.10 wt% of antimony, 0.04 to 0.14 wt% of 
phosphorus and the balance being zinc and unavoidable 
impurities, the total amount of copper, lead, tin, nickel, 
iron, antimony and phosphorus being in the range of from 



0.08 to 0.20 wt%, and which is produced by heat-treated 
at 500 to 600 °C for 30 minutes to 3 hours after hot extrusion 
or reduction . Japanese Patent La id-Open No . 6-108184 also 
proposes that tin is added to a copper-zinc alloy to be 
extruded to form a single alpha phase to enhance the 
dezincing corrosion resistance of the alloy. That is, the 
above described alloys are characterized in that a larger 
amount of tin than that in conventional brasses is added. 

Japanese Patent Laid-Open No. 2001-294956 (published on 
October 26, 2001) 

Japanese Patent Laid-OpenNo. 2001-294956 discloses 
a free-cutting brass which contains 60.0 to 63.0 wt% of 
Cu, 2.0 to 3.7 wt%. of Pb, 0.02 to 0.07 wt% of P, 0.20 to 
0.50 wt% of Sn, 0.10 to 0.20 wt% of Fe and the balance 
being zinc and unavoidable impurities, and which has a 
structure comprising two phases of alpha and beta phases, 
the beta phase being separated by the alpha phase . Japanese 
Patent Laid-Open No. 2001-294956 also proposes that very 
small amounts of P and Sn are added to a copper-zinc alloy 
to be extruded and reduced to be heat-treated to form a 
structure wherein a beta phase is separated by an alpha 
phase, to improve the dezincing resistance of the alloy. 



